Detection of aberrant promoter methylation of GSTP1, RASSF1A, and RARβ2 in serum DNA of patients with breast cancer by a newly established one-step methylation-specific PCR assay.
Aberrant promoter methylation of genes is a common molecular event in breast cancer. Thus, DNA methylation analysis is expected to be a new tool for cancer diagnosis. In this article, we have established a new, high-performance DNA methylation assay, the one-step methylation-specific polymerase chain reaction (OS-MSP) assay, which is optimized for analyzing gene methylation in serum DNA. The OS-MSP assay is designed to detect aberrant promoter methylation of GSTP1, RASSF1A, and RARβ2 genes in serum DNA. Moreover, two quality control markers were designed for monitoring the bisulfite conversion efficiency and measuring the DNA content in the serum. Serum samples were collected from patients with primary (n = 101, stages I-III) and metastatic breast cancers (n = 58) as well as from healthy controls (n = 87). If methylation of at least one of the three genes was observed, the OS-MSP assay was considered positive. The sensitivity of this assay was significantly higher than that of the assay involving conventional tumor markers (CEA and/or CA15-3) for stages I (24 vs. 8%) and II (26 vs. 8%) breast cancer and similar to that of the assay involving the conventional tumor markers for stage III (18 vs. 19%) and metastatic breast cancers (55 vs. 59%). The results of the OS-MSP assay and those of the assay involving CEA and/or CA15-3 seemed to compensate for each other because sensitivity of these assays increased to 78% when used in combination for metastatic breast cancer. In conclusion, we have developed a new OS-MSP assay with improved sensitivity and convenience; thus, this assay is more suitable for detecting aberrant promoter methylation in serum DNA. Moreover, the combination of the OS-MSP assay and the assay involving CEA and/or CA15-3 is promising for enhancing the sensitivity of diagnosis of metastatic breast cancer.